Transbilayer phosphatidylcholine distributions in small unilamellar sphingomyelin-phosphatidylcholine vesicles: effect of altered polar head group.
The effect of the altered polar head group of phosphatidylcholine (PC) on its transbilayer distributions in small unilamellar vesicles containing sphingomyelin (SM) was ascertained with phospholipase A2 as the external membrane probe. These vesicles were formed by sonication and fractionated by centrifugation. The vesicle size was determined by gel-permeation chromatography and solute entrapment. Experiments were done to confirm that phospholipase A2 treatments did not induce fusion, lyse the vesicles, or cause PC to migrate across the vesicle bilayer. The complete degradation of external PC in intact vesicles was assured by carrying out the enzyme reactions in the absence as well as in the presence of 9.2 X 10(-5) M bovine serum albumin. In small vesicles comprised of SM and 30 mol % 1,2-dipalmitoyl-sn-glycero-3-phosphocholine (DPPC), DPPC preferentially distributed in the inner monolayer. This preference of DPPC in these vesicles disappeared upon introducing one C2H5 group at the carbon atom adjacent to the quaternary ammonium residue in its polar head group and was reversed when the C2H5 group was replaced by C6H5 and C6H5CH2 substituents or when the P-N distance was increased. These results indicate that the effective polar head-group volume is an important factor in determining the phospholipid distributions across the small vesicle bilayer.